The Syrian hamster Harderian gland (HG) has a marked sexual dimorphism and exhibits an extraordinary rate of porphyrinogenesis. The physiological oxidative stress, derived from constant porphyrin production, is so high that the HG needs additional survival autophagic mechanisms to fight against this chronic exposure, provoking the triggering of a holocrine secretion in female glands that forms two types of secretory masses: intra-tubularsyncytial and inter-tubular-syncytial masses. The aim of this work was to study the development of this intertubular holocrine secretion. To approach this task, we have considered that the steps developed during the formation of the so-called invasive masses consist of the growth of epithelial cells, cell detachment from the basal lamina and invasion of surrounding tissues. The presence of these masses, particularly in the female HG, are closely linked to sexual dimorphism in redox balance and to alterations in the expression of certain factors such as cytokeratins, P-cadherin, matrix metalloproteinases, cathepsin H, proliferating cell nuclear antigen, p53, CD-31 and vascular endothelial growth factor, which seem to be involved in tissue remodeling. The results document unusual mechanisms of secretion in Syrian hamster HG: an extraordinary system of massive secretion through the conjunctive tissue, disrupting the branched structure of the gland.
Introduction
The Syrian hamster Harderian gland (HG) is a large orbital lacrimal gland behind the eye, which at morphological and biochemical levels shows sexual differences. Morphologically, it is an exocrine gland composed of branching duct systems that combine and form unspecialized secretory ducts. The female HG presents epithelial cells with small lipid droplets (Type I cells), whereas male HG displays both small and large lipid droplets (Type I and Type II cells). In addition, the female HG contains huge amounts of porphyrins that are, under normal conditions, secreted into the acinar lumen to form porphyric accretions, whereas the male HG does not show these deposits. Both sexes have a porphyrin content that exceeds, by far, the levels observed in other porphyrinogenic tissues, such as the liver and kidney (Spike et al. 1986 ). In the liver, d-aminolevulinic acid synthase (ALA-S), the first enzyme in the porphyrinogenic pathway, is negatively regulated by heme, the final product (Fujita, 1997) . However, in the HG ALA-S is constitutively expressed and it is not under the influence of heme (Sassa & Nagai, 1996) . Moreover, the activity of the enzyme ferrochelatase, which converts protoporphyrin IX into heme, is very low in the HG, so that the uncomplexed porphyrins can rise to unusually high levels (Vilchis et al. 2006) .
Our group has analyzed, in recent years, the extraordinary conditions present in the Syrian hamster HG. Porphyrin metabolism modulates HG physiological responses with regard to antioxidant defense and protein damage (Tomas-Zapico et al. 2002a,b) . Porphyrin formation and accumulation generate reactive oxygen species (ROS), which may have deleterious effects on gland integrity.
